Comparison of nucleotide sequences of a macronuclear DNA and its micronuclear counterpart of a hypotrichous ciliate, Stylonychia pustulata, demonstrates that common terminal repeats (C4A4) of the macronuclear DNA are not present at the corresponding region in the micronuclear genome. The results indicate that the common terminal C4A4 repeat is added or translocated during or after the rearrangement of the micronuclear DNA to the macronuclear DNA.
INTRODUCTION
Hypotrichous cillates such as Stylonychia and Oxytricha have two different types of nuclei, a diploid germinal micronucleus which ensures a genetic continuity between generations but is transcriptionally inert, and a polyploid somatic macronucleus which is responsible for RNA synthesis (except for mitochondorial RNA) in vegetatively growing cells. The micronucleus contains large chromosomal DNA molecules, whereas the macronuclear DNA is a collection of small heterogeneous molecules ranging from 0.5 to 21 kb (1,2). After sexual conjugation, the macronucleus is destroyed and a new macronucleus is synthesized from a single zygotic micronucleus by a series of genetic events which involve polytenization of the micronuclear DNA, fragmentation of the polytene DNA, and degradation of more than 90% of the polytenized micronuclear DNA sequences. The remaining DNA fragments replicate extensively to form a mature macronucleus (3) (4) (5) (6) . Terminal sequences of all macronuclear DNA molecules consist of the identical inverted repeat sequence 5 • -C4A4C4A4C4 G4T4G4T4G4T4G4T4G4-3'
3 ' -G4T4G4T4G4T4G4T4G4 C4A4C4A4C4-5 • which is conserved in a few hypotrichs so far examined (7) (8) (9) .
It has been an attractive idea that the terminal nucleotide sequence of the macronuclear DNA may serve as a recognition signal for excising macronuclear DNA fragments from the polytene DNA during macronuclear development. The hybridization experiments using the terminal C4A4 repeat as probe gave controversial results (10, 11) . Such experiments would not allow to ditect short stretches of the C4A4 sequence. To test the above idea directly it is important to compare the nucleotide sequences of a macronuclear DNA fragment and its counterpart in the micronuclear DNA, and to see whether or not C4A4 repeats are present in the micronuclear DNA.
We report here nucleotide sequences of a macronuclear DNA clone pSp10, randomly chosen from a macronuclear gene library of Stylonychia pustulata, and its micronuclear counterpart. Comparison of the two sequences unequivocally demonstrates that the C4A4 repeat is added or transferred to the macronuclear DNA during or after the excision process.
MATERIALS AND METHODS

DNA Isolation
A Stylonychia pustulata strain used in this study was originally provided by Dr. J. Yano (Hiroshima University). The cells were grown at 25° in distilled water supplemented with green algae, Chlorogonium elongatum, as a food source (8) . Prior to macronuclear and micronuclear isolation, cells were starved in fresh distilled water for two days to eliminate food vacuoles. Macronuclei and micronuclei were prepared as described (6) .
Micronuclear and macronuclear DNAs were isolated as described by Yaoita and Honjo (12) , and Oka et al. (8) , respectively.
Construction and Cloning of Recombinant Plasmids and Phages
Recombinant plasmids were constructed according to the conventional dG-dC tailing method ; pBR322 was digested with Pst I and then tailed with about 18 dG bases. Macronuclear DNA molecules were tailed with about the same number of dC bases. These DNAs were mixed, allowed to aneal and used to transform Escherichia coli, LE392. EcoRI fragments of the micronuclear DNA were ligated with XgtWES outer fragments (13) and packaged iji vitro into phage coats according to the method of Blattner e_t ^1. (14) . The resultant plaques were screened by ^ji situ hybridization (15) with nicktranslated DNA as a probe. Recombinant phage DNA was prepared as described (16) , and the insert was recloned into the EcoRI site of pBR322.
Other Methods.
Restriction DNA fragments were electrophoresed in either 1% or 0.7% agarose gel (type 1 or type 2 of Sigma) and transferred to a nitrocellulose filter (17) . The filter was hybridized to an appropriate probe as described 
